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one benzene ring or condensed ring each having a benzene as a unit ^ 
the number of which is in the range of 2 to 10. The component (A) can 
be substituted or unsubstituted, but the substituted gruop is limited in 
alkyl, alkenyl, alkoxyl group having 1 to 3 carbon atoms, or cyano 
group. 

The device exhibits excellent resistance to current-induced 
quenching effect, therefore its luminescence yield will not decrease as 
input current density is increased, and also can emits long-term stable 
efficient, color saturated cold light. The organic electroluminescent 
device is advantageously used for the organic EL display. 



Jt-ft^B* : % (-) ffi • 

«. & ^ ^ a € at*** * 6* ffi © n 



17 



16 



15 



14 



13 



12 



11 



t 

10 



19 



11 

12 
13 
14 
15 
16 
17 
18 
19 



mmm 

mm . 



5 



3& - &Wi$LW ' 

- tt^Bs^a^ . m^$kfa9b&m (PDA) - ' 

t ' l****fc#*it4L^4#*«4b-Mfo ' : ITO - IZO > 
Sn0 2 > ZnO%-mM3L&m&M^b& • ^T^poly-Si > a-Si 
TFT&# ; ^I^^Jb^^^^it^l^^'t^b^ » *J*o : Au - 
Al > In > Mg - CsL&mtoLJL&A > ; fl&*ttttl^*-* 
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m 5&TA ' ft^*ii^^#i*#*-fc*«*WA.^=.Jt*4*^ J f 

; &t«^a>M*ii#^ A^fb4fe 

&^IL* *L3Ufr£->I fe^4fc ' ^J*» :LiF-8-quinolinolato lithium (Liq) 

# ; rfn^im^titt^&^yi^— f 1. (Metal Phthalocyanine) 

> JJ£polyamine£r:£$7 > polyaniline^f (Y. Yang et al, 
Syn. Met., 1997, 87, 171) > #L4t4fc - SiOi (Z. B. Deng et al, Appl. 
Phys. Lett., 1997,74,2227) &f^######*Ub*fc # » : 
CuPc (S. A. VanSlyke et al, Appl. Phys. Lett., 1996, 69, 2160) - 
MTDATA (Y. Shirota et al, Appl. Phys. Lett., 1994, 65, 807) - 
TPD+SbC16- (A. Yamamori et al, Appl. Phys. Lett., 1998, 72, 
2147) > PEDOT-PSS (A. Elschner et al, Syn. Met., 2000, 111, 139) 

* ; ^^HMMfrTiij^fL * $,Z-&M f^4fc(T. Sano et al, J. Mater. 
Chem., 2000, 10, 157) - oxadiazole^f ^IUb ^^ff^Ti4l? - 
#^«3&3tJM^silole£j:£^ > oligothiophene^f ±. fa & 
benzimidazole^£^/*/T^;£ ' iH-k* tris(8-quinolinolato) aluminum 
(Alq a ) - PBD (N. Johansson et al, Adv. Mater., 1998, 10, 1 136) - 
PyPySiPyPy (M. Uchida et al, Chem. Mater., 2001, 13, 2680) > 
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BMB-3T (T. Noda et al, Adv. Mater., 1999, 11, 283) * PF-6P (Y. 
Sakamoto et al, J. Amer. Chem. Soc, 2000, 122, 1832) - TPBI (Y. T. 
Taoetal, Appl.Phys. Lett., 2000, 77, 933) # ; tffiflMfr4iit > <feffl 

##' 5 r^triazole^^.^ > oxadiazole^f % imidazole^ % > 
phenylenediamine $f±ty] - JLri££ %£M$t£.&l spiro-linked^-^^T 
^.^^aiylamine^^^^ffej^, ' : NPBj&£-£t£$; (Y. Sato et 
al, Syn. Met., 2000, 11 1, 25) > PTDATA (Y. Shirota et al, Syn. Met., 
2000, 111, 387) - spiro-mTTB (U. Bach et al, Adv. Mater., 2000, 12, 

1060) * 0 * T afc*#*t*t#*lt*fi<i**ai & - - # 

«^^*H+*I##4,356,429ft- *4,539,507flfc- $ 4,720,4323fe - 
#4,885,211*fc - #5,151,629«; > #5,150,006ft - #5,141,671$; > 
#5,073,4461^ - #5,061,569$ > #5,059,862$ - #5,059,861$ - 
#5,047,687$ - #4,950,950$ > #4,769,292$ * #5,104,740$ - 
#5,227,252$ * #5,256,945$ > #5,069,975$ - #5,122,711$ * 
#5,366,811$ - #5,126,214$ - #5,142,343$ - #5,389,444$ - 
# 5,458,977$ # • 

* %k « *ic#Ta||* Jt3Mfr ft ^ IS) ¥j * 
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(£. * +#l 4769292) > *Iffl±#*lt-& 

1999^-^0 ^^^sJIT^iiJ^Tfc^f tB^Ti * 
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ft ' 1® J#$-&&(dopant assist)^ *Jt^ » T — #]^/&f^ 

2000-164362(P2000-164362A)) (Y. Hamada et al, Appl. Phys. Lett., 
1999,75,1682) ; ^*,«6d^A^ : *#*fc*^#*fr'l£ff tttt 

&%L& #J Eg $ *&(T. K. Hatwar et al, Proc. EL'OO, 
Hamamatsu, Japan, Dec. 2000, p. 31) ° 

*](US 2002/0048688 Al) > A -M® anthracene^ ± 

4Bt; J H*$HN4 ' fa anthracene^ * .= 48 3MI^ ^fa/&i# 4b 
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^i^#7feft (A) - (B) ^a^r* 

* ffi 6t ^ «t it #• ft € ML * &( * £~ W# & Sfc 



ii 



j§#^ (mobility) Tfc ' ° 

^ 4l * a t a* ^ it i. (oled) i o % - m * tt * mn a 
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M 18^n - 2>.&«ft • j»«*196«i ft t^i 18£J*jL 

^*&-3 L i£#J-^ J i;>f 12 • #«-fit#««19«fe*ii^4H2^ 18W 

' «'J* in- 3l4£«ft (>f 18) /*fja./^4L« J f-jWFiiift i e-f-5i.^ 
1 7*n ttf 16 Hrj ife/^^r a# 7^>f 1 5 1 a JL* £ p - 32 4£ 
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Is ° 
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perylene 
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DPA 
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MADN 
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Alq3 
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t n & & ^% w # # ^ & f^(c)# ^ & * fci «p £ * 
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DCM£r£#7 



DCJTB£t4l 



44i 

* t ' Ri~ Rg^-fi *J « a. II A^-fsr*.^*. • 

DCJTB : 




DCJTB 
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£#J*jfctt#*MP4&' ' ^^m^coumarine -C545TAquinacridone 




coumarine^/f #J 



R 3 O quinacridone#f 4e.$7 

JIC545T : 




C545T 
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(a) *rro*^«i&*>l5#| - ' a«*A 

(b) jft *3L#fcftrabreneifo Alqi*£#&ttDCJTBM- j&*£*HTOsfc 
J&^&^_h ' ^/&100nm#j#7Ui • & t £±#**trubrene/Alqi 

> ^^#^ftDCJTB^4#tb^J>%2 wt% ; &*$M?f\ 

*3*. #jrubrene > fl&j&^(B)*iS6<|*'*|*^4feAlqa • j&^(C)*J^# 
lx&tel.^624imi#)DCJTB • 

(c) ^LiFal nm^Jf-^i te*jfe«^«^*|fr^Alqa4LjL« 

(d) m a _t'*L ;& W it-L € >7!l JL*I ffl it & tt # * A 
(luminance)jfa#;fc££^ (luminance efficiency) ° 
>£20mA/cm2Jfg$&*i;flfLT ' 7t#EL^^'I±*»T: 
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m%%i§L (volts) 


9:2 


®Jt%Jk (cd/m 2 ) 


522 


#>fcJt* (cd/A) 


2.8 


CIE a# x 


.0.66 


CIE Mm y tt. 


0.34 


j&J^- (nm) 


628 


(nm) 


80 



5T3fe*]2: ^Tt^^M^mm 

(b) m € « >i^v>t ' a *t it as it AacHFa ju# % m iz^m (CF s ) n 

(c) mUMttoJi ' NPBal20nm^#^^^£^-?il^^(CF 5 )n^_ 
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(d) ^^i#^^mbrene^Alq2^^#7tltDCJTB^- ^^^NPB 
M^±- ' ^/&30nmi#^7Ui • *tSt±#*«trubrene/Alqatb^I^ 
60/40 » fas£#&*tDCJTB&«j£ 4tb&2 wt% • 

(e) J»AlqaW55imWJ9.Aife*3fe«^**^4Lji ' 

(f) ^fLiFal nm^jfi g fe*&tt^«^ft*MfAlcfe4LjL • 

(g) *ajij|lj&^7b#itts&«>%il*Jfflifc&tf*«**«. 

(luminance)^o#7fe»$i:^ (luminance efficiency) ° 
>jt20mA/cm2J!Bt&f:>7SLT ' tg*HBL6«f T: 



JSBt&f; M (volts) 


6.8 


(cd/m 2 ) 


888 


(cd/A) 


4.5 


CIE x >gL 


0.65 


cie a« y 


0.35 


j&J£ (nm) 


628 


Sfcfc (nm) 


80 
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perylenc &^&>§ *Rj&:fr:&l-l#T7f: ' fl&7G#-6(lSfcJlfe*»*.l-2^t7f: ' 

raW*#5fc^rtj&^(A)*>«3ta^*^<iBg»^^3|t^±it60 

EADN ' ffiiit^^lil^b^^^^^^^^^MADN^AND^^^^ 
^Jt-L £ 4£ 7 -43 ¥ & ' fl&EADNJW &fcbADNs£ £ * T — 4fl'Z*& • 
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aft foW 9 5. 1 5 & *HN" J& fc(&)&&fr(C)^& £ A : 

It^lS » s&jE-^ff #J$l ' ^.^-S^i-f-^^^^quinolinol Uganda 
^benzoquinolinol ligand ° ^#ik>f IS-j^a^l-l^r^F ' ffn7L##J$l 

^^^quinolinol Uganda benzoquinolinol ligand ° 
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'l±#jquinolinol Uganda ^A;'l±i#methyl-quinolinol ligand° &%Jt 
Hfr ^ IB -h-H-Af^F • 

**fcfc|13 

DCJTB&J^#lt&te4^524nmi#C545T <> fcU#>4U-l 

utter *n*m. ' ^-Twitffl^i**^**!- ■ 
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quinolinol Uganda fe^ #J Alq 2 ' c^Jb* #1 4§ 13 ^ — 4® IL>^ -f" 
#J quinolinol Uganda — 4m & #J '{^phenol ligand^/t 

<#BAlq° *i.J&*»*l-l/tf7F ' fl&7C#^SfcJfe*»4tl-2/^7F ' 

quinolinol ligand > H>* -T-fidi&^Jfe I ifij&4&*(C)3Mfr* 

It***.*^*,^** 524nm^C545T?iL^#M^i£^L470nm 
#jTBP - &^&#|§j&*o4U-1#T7f: ' fa^##J^tk:fr^U-2#T7f: ' 

^^^^ ; J.MQ*#Mi^T^a«ffltfc * 4**60* 44 ' 
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ft']**® H--t^f7F ° 

tb$t#']2 
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6 1 m° tfJLkL &(0.64, 0.35) . * *b|R JL 4Mfr ^ 1 #J B )*£ ^ 
tb*t^J 3 

**«at**7b#W7c#tt*3L»«3&^ir*'W 2 tern • 

* ISI ft fc£ ft >F *i C ) ' ffij^A ^f^(A)rubrene^^f^ 

fr]2 1 4fe*» #7 JE.*t 7^(0.64, 0.35) > * Jbffi + #J J&4fr(C)J* & 

fcb$M*J4 

**«**^^#^7t#l##A»#m^*«fe^W2^aisi ' * 
ISJ (A) *4t3.##aMt^ 

^rubrene v %£k£& #^4b^NPB - 
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isi (B) » at*## 

2 tl&frttJUfc ^,(0.64, 0.35) • &ifc«JMMfr l E t^^cf^(B)^^t- 

4s- Itmn fcb & T rubrene^ £. 4fcTTBRb &) % ffl it & ^ • 
TTBRbiMj iftli^rubrene > ^a-jSE.* Ji^^Jl T ra-lMlifcVW* 
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TTBRb 

m + m — + -H. M & rubrene^TTBRb^ I§J f f 

IS) ^ #SM^4£*S^£ %mib&®i& T *) *«. ° 

fcb«L«7 

#$Ht^rubrene > &Jb^ft'&#§^£ ^^5r #*Mt^#j 
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£*3fc5^4**4b& ' #*tt*M*^£*4ts£#*#4bifo ' la* 

bb#3t^J9#nlO 
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#T7F ° 




TBADN 
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TTBADN 
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4U-1 









(A) 


&4fr (B) 


J&tii- (C) 


(A):(B):(C) 
(*£&*]) 




rubrene 


Alq 3 


DCJTB 


40:60:2 




rubrene 


Alq 3 


DCJTB 


60:40:2 




perylene 


Alq 3 


DCJTB 


20:80:2 




pyrene 


Alq 3 


DCJTB 


20:80:2 




DPA 


Alq 3 


DCJTB 


40:60:2 




ADN 


Alq 3 


DCJTB 


80:20:2 




MADN 


Alq 3 


DCJTB 


80:20:2 




EADN 


Alq 3 


DCJTB 


80:20:2 




rubrene 


Gaq 3 


DCJTB 


60:40:2 


f^fcWlO 


rubrene 


Inq 3 


DCJTB 


60:40:2 




rubrene 


BeBq 2 


DCJTB 


60:40:2 




rubrene 


Almq 3 


DCJTB 


60:40:2 




ADN 


Alq 3 


C545T 


60:40:1 


1T«fc^Jl4 


ADN 


BAlq 


C545T 


60:40:1 




ADN 


Nalq 3 


TBP 


80:20:1 
















Alq 3 


DCJTB 


0:100:2 


fct$H?'J2 


ADN 




DCJTB 


100:0:2 




rubrene 


Alq 3 


* 


60:40:0 


fcb*tfc|4 


NPB 


Alq 3 


DCJTB 


50:50:2 


fct$t#']5 


rubrene 


NPB 


DCJTB 


50:50:2 




rubrene^TTBRb4i « *! $ ft £ 8fl 


#ttt*t • 




TTBRb 


Alq 3 


DCJTB 


60:40:2 




TBP 


Alq 3 


DCTJB 


20:80:2 




TBADN 


Alq 3 


DCJTB 


80:20:2 


fcb*tfc|10 


TTBADN 


Alq 3 


DCJTB 


80:20:2 
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£ 1-2 





Zfe- 'if?* Iffir 


-gr tip 

(mA/cm ) 


( r*AI A \ 
^CU//\J 




* 1 


y.z 


J JZ 


Z.o 


U.OO, U.j4 


/sil 9 


O.o 


QQO 

ooo 


A ^ 


U.Oj, U.jj 


*& >feil ^ 


O. / 


OoV 


J.J 


A ££L A 

U.OO, U.JJ 


# *& /«i I A 




3 / J 


Z.o 


U.O /, U.JJ 


^ *& /xtl ^ 


y. 1 


J J 1 


Z.o 


A (LA (\ 

U.O^t, U.JJ 


*& >feil A 


1 n a 


yzo 


A *7 
*f . / 


n ^a n ^ 

U.04, U.JJ 


* *& /teil 7 


11/1 


yzo 




U.OH, U.jj 


*fc /*.! o 


X 1 .5 


Q1 0 

y iz 


H.J 


U.OM-, U.JJ 


^eF *& Ysil Q 


1 1 


5 DZ 


A 7 


n ^a 

U.OH-, U.JJ 


4^- *& /sil 1 n 


Q 1 
O.J 


/OO 


a ft 


n aa d 

U.OH, U.JJ 


# /&i 1 1 


/. 1 


/ oU 


j.y 


n aa n ^ 

U.OH, U.JJ 


Vx,! i o 


Q O 
O.O 


^OQ 

J70 


j. 1 


ft a a n, 

U.OH, U.JO 


^p- +A- /t,! 1 ^ 


/.J 


ZojO 


1 A O 


ft n a a 

U.JZ, U.O*+ 


^ /Sil 1 A 

wj i ** 


O.O 


ZZ J J 


1 1 .J 


U.JO, U.O 1 




o.y 


1 1 1 1 


0.0 


n n ft o i 

U. 1 J, U.Z 1 












4* /«,! 1 


9.2 


395 


2.0 


0.64, 0.35 


uL ±A 0 


9.4 


428 


2.1 


0.59,0.39 


lL /s,! ^ 


7.8 


342 


1.7 


0.51, 0.47 


f-K to -tel 4 


12.0 


469 


2.4 


0.62, 0.37 


fct«l*J5 


8.7 


310 


1.6 


0.59, 0.40 








12.5 


561 


2.8 


0.63,0.36 




11.1 


320 


1.6 


0.63,0.36 




11.1 


700 


3.5 


0.63,0.37 


fcb*t-W10 


10.4 


599 


3.1 


0.59, 0.39 
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B&-=- : ^^-^^#a;t^#^it#T ' rubrene/Alq a # 

Bs^-H. : &$J§^^%^%lt^y ' rubrene/Alqa# 

ffl^ra : &£&&#tik%&&&7tftT ' perylene/Alqa 

ffl^i : ^^^^^a , t^i:#^7t^T ' pyrene/Alqi# 

B&*: : 4t£Jf&#*«aMfr*it#T ' DPA/Alqi#&2 

wt% DC JTB4L#7fcSt* ^-€351^^81 ° 
B^C-t : ^tltM^^T ' ADN/Alqi##2 

wt%DCJTB^#^^^€^L^^® ° 
ffl^/V : jt£MA%tkt>m$:jL7tftT ' MADN/Alq a #&2 

wt%DCJTB^#^^^t>/n.^^ffl ° 
ffl^^L : & foftftT ' EADN/Alqi##2 

wt%DCJTB^#^^^t>^^^^ffl • 
ffl^+ : ^ZfeA^tik^^Jt^fty ' rubrene/Gaqi# 
&2 wt%DCJTB^#7^$l#ftt^^^^ffl ° 
+ - : ^^^^^■^'t^#^7t#T ' rubrene/Inqs 
#^2 wt%DCJTB^#^,^t^#t:>; , rL^^^ffl • 
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ffl5£ + J=- : ^E.#^^^**fc«2lfc#*7t#TrabrenemeBqi 
##2 wt% DC JTB^# Jttk. ^n%tfcmJkftm 

o 

ffl^-hra : &£%&%m%%L&Jt7tftT ' ADN/Alq a #& 
1 wt%C545T4L*jfcJfc*# , t>*.*i3t'flFB ° 

1 wt%C545T4L**Jt*# 1 t>llL*A'flFB 0 - 
Hs^ + ^v • ££*^#4ft«*#3fc/t#T ' ADN/NAlq a # 

ffl^ + -fc : ££#^#***#5fc*.#T ' Alqi##2 
wt%DCJTB^#^Si^*M:^L^^^Bl ° 

ffl^ + yx : ^^>t^^af:^:#^7t#T ' ADN#^2\vt% 
DCJIB4L#5feJt*«-€>7!t*A^lFlll ° 

Bs£ + A, : Ifl^iftMMT ' rubrene/Alqi 

B^,^-+ ^L^^^#at^:#^7t#T ' NPB/Alqa#^ 
2 wt%DCJTB^#^^L^^€>^^^.^ffl ° 

rubrene/NPB#^2 wt% DCJTB4L#&^£j-'f 
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TTBRb/Alq3#^2 wt% DCJIB:«L# t 

TBP/Alq3#^2 wt% TCJTBiL# 

° 

ffis^ + ^ : ^^^^^a€^#^7t^T ' TBADN/Alqa 
TTBADN/Alqi #&2 wt% DCJTB^# ^ 
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~m3L%Jt& (a) m&P^^^fe^®} >(b) 

2. Art*** 1 m«#6*J#&«**&^# ' **"i&*t#^(A) 




(I) 



Rr-R« "ST * « #J » A ft.jR.4llt* 1 5-3 tt*£&.^*.**ML&' 
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3. #Lft£*R 1 ^t^W*iltftt*?t#-' M**tM(A) 




^r-*T^J5i^,(ni)*.4t^ : 




5. tfUfr^ 1 mJMfctt#*«**&ifc#- • **** +&^(A) 
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(IV) 



Ri~R4 T * #J » ft Jfc #Jtfc 1 -£- 3 




rubrene - perylene - ADN - MADN - EADN - DPA s& pyrene • 
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M-X m Y n 

(VI) 

2^3' fan ft^tt S 0 > 1 s£ 2 > rfn m+n & 2 & 3 - 
X S^iL^^T^fflT^Jit^W^^Tf: : 



R 
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r!~r 9 % 4b m 1% sl #} iL &*M*r ° • 

^ Alq 3 - BeBq 2 - Inq 3 - Gaq 3 * Almq 3 - BAlq > NAlq 3 ° 

«■ ^f^(B) U] #& $ * tb^-J % 5 : 95 5- 95 : 5 • £ & #j $a III 20:80 
JL 80:20 - 

13. ***** 1 ^f^^JtlfM^^ ' *tMt»(Q 
1$ ^^it(A)lilt(B)^ BR * • 

#j#7£/fci^>^ 450 nm~700 nm ° 

IS.****** l ^/tf^^tMM^^'*M( c )^ b ^^ 
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19 



11 

12 
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19 



mm 
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SI 5*. 

m & — 




ffl A 





*Srx>* 





XtfJi 



H3. 

m £ -t 




5$. JL 



2 




& + 




m a + =- 




A + X 



1 — ' — I — ' — I — 



t — 1 — i — ■ — i — ■ — r 



J 1 i l_J u 



7 — r 



oo 

CD 



CO 
CO 



CD CO 



O 
CO 



CO 

m 



co 

in 



O 
CI 

o 
oo 

II 

Oh 

H 



Ji u 



CD 
O 



o 

ST 



is 



si 



O 
CM 



o 
in 



*6/ S 



SI *i 



m & + -t 




m a + il 





[Electric field (V/cm)] 1 



m & -=- + i. 




